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(54) POLYAMIDE FOAMED BODY AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To manufacture a flexible polyimide foamed body having an improved compression fatigue 
life and softness, by reacting an organic tetracarboxylic acid with a mixture of two specified kinds of 
diamines, and foaming this mixture by heating followed by hardening. 

CONSTITUTION: (A) At least one organic tetracarboxylate [e.g. benzophenone tetracarboxylic dKlower 
alkyl) ester or the like] is reacted with (B) a stoichiometric mixture of at least two kinds of primary 
amines, wherein one diamine is 1-50 mole % of amino-substituted aromatic carboxylic acid (e.g. primary 
amino-substituted benzoic acid) and diester of polymethylene glycol, and the other is an aromatic or 
heterocyclic primary diamine, and the resulting mixture is heated and hardened as a polyimide foamed 
body. Thus, the foamed body having improved compression fatigue life and softness can be obtained. 
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I 0 » PJK 4 7 0 T2 2^HRt/ 5 0 0 T5 6» 

*'J-fiKftia#(iO-58pcf(0«S, 1 
0psi<O?l3&®£RC/6 49<<7> flttt £ ft *f 



mmm 3 

M*A,*>BTDAMifc9 (0.3 4 t^OM 
DA + 0.3 4 ^ ;u O D A P + 0 . 3 4 * /i> <D T G 
D) ] +#fl<*0£H-M£K**L 1 .8 7 %<n D 
C - ] 9 3 

387 g (I .2 0^^) WBTDA, 308 
9 (9.6 I t^) 5 9 O 

* ^ f> 2 3 - 7 0*CtBTDEHlU: 4 'f# 
n/ca^^f, ©ftlfife^&fSncTGD (1 2 9 
9 :0.4l*/U),MDA(81 9 ; 0 . 4 1 
^) SI/DAP (4 5 9 ; 0 . 4 I * * ) & 

& £ K «c 0 , Jtt/S^jS^^^aSli I ^PJ 4 8 
»»:i^t3 6 <f ia 6 n^)Hi:a0.?nt. 
*fr*T>*/-/u*:ft9lRcfft»&jflfc<Tl 2. 
0 » coDC-l 9 3 £ g& $0 L . »f,n/:fi^ 

i . 5 raj <o # u /c. 
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»±73l f t*,fc, MM»nf:#M 4 FN 

tiCil: J:9SrtT*M 5 K ft i& frc ft S 

-C2 O^Pa^inttW:. Jp^T^ftK^fttt l . 
5*fifl*>JHHic3tD 4 7 0 7tfr*>n/:. 

* y < * k ft a # tt 0 . 5 6 p c f <o a? # * *r 

(li^OBTDAS/:!) (0.7 2*^flM 
DA + 0- 3 0*A'*>TGD)] + # fi#0><&H* 
fifti:#U 1 .9 7«ODC - I 93 

-KM 

818 9 (2.5*>u)OBDTA, 641 
9 (2O-O1*/lO0);«*^-/u21</3 1 9 <*> 



*i»t > B'DTAO>^-^»«t»fitfc. R 
j&NiCtt» I ^Mofii&ffiHArJlc 2 5 "O * 7 

/£#*fi&flDL/;::TGD(247 9 ; 0-76* 
* ) ;MDA ( 3 3 5 9 ; I .7 9*^) Jtt^2 
8 9<ODC-193o cnb<DfRfrt±j<fs- 
n> m m t L T f&ta $ n , RC/^^y-^ftfrriSfc 

-f S KN8«9tt, 9 6ft^L I 0 2'OOMOA 
n©&> 6 8.8<fta6 9 .7 •CtoraoWnaK 

r , aoTh^^f-jjgn l.soottba 

32.800 r p m £ L T > -&K$2£flll0)«fc 
C(0*S&1 .5 1 5 9 <0*'U>f 5 K ffi 5B & K 0 

c?n, ffi^iTv? t ^^ctfa?n/:. tfy>r 
^ Kftra^n2-a^a6±^^>f^D«-jn^ 

0 s ffi. (^4*ofc:2.75*» I 5 H ; JO » P 
: 4 8 0 T I 3 2 # > *ffl^-C$t£<*nfc. 

8*>nfc&fc&<o h y A?n/;£3#<±\ & g w ft 



Mil 

ft iS # I* ffc T , g®-CliffiAi>-C#«£03|*£ 
#*0", ^-^HtfJSJBfc&fcJS^TW-. *</> 
ffiffil±0.92pcf-Cfco/r. a - 7 - & # & 
K (ff? 3 -1/8-f 3 1 .8 6 6 

TLfc.°-7-l£#mftK:*f^-C, 14,72 

mrnw 5 

ft* 

[1 t^OBTDA^/:!) (0.3 1 * A, <r> T 
GD+0.7 lt^(OMDA+ 0.0 0 0 3 8 t^ 
*>ATBN>] + ¥ftfc0>£ftfi»K*f L 2 . 3 
5%eoDC-193 



BTDE tSSt5f:fti:T£0)flI»i;|Jfflf 
ft : 9 8 1 9 (3.00*^) (OBTDA ; 7 
69 9 (23.76**) 0»>*/'-*;&Cf3 
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6 9 Oft©*. BTDE4>ji*y-*ftflEf=t 
1.98 9*)ATBN(/*>f/>-1 300X1 6* 
B . D . / 7 PJ 7 f • y ; A ^ [Goodrich Chen 
ical]*fc) * * 5^4 
L-cgSiau/c. & r & * flo * , £ ft * 1 5* P* 
R8 a St i& ffi * t /; . & r fib o «>• r $ > t T G D 
(294 9 i 0.92**) RtfMOA (425 
9 ; 2.1 4**0 OJKI/?T, >*y-A*fr:?frSl 

R c/-5fc # /8 £ fit m L x gs Jo L tz . c n t> o ©inn:: 

50 9 9 *>>*y-*#teJ8*nfc. fiS2ra<0^> 
iSSli 5 0 U 6 3 *C(0|H3i:ft^flif: o 
i:> *?il>^^^i:40 9 <0 D C - 1 
9 3*'fcira<*n. ® & u ie k i 5 # na at # £ n fc. 

!tlM > Klft84&Jni-ttK£2£flURGMOJ: 
Jfc <* n . EJJRfilil ,87 8 9 t^o/:, {ft «g 

& ® <7) - u 2 6 o*co^»^4^c3 o^run 

hiXX s »*nfcRiSftttDSC0-»CJ:9T. 
j)5ig?nfc. * >J 4 5 K ft # 11 2 - a « ^ -f 
^Dfc-ja&tfJg; 2-75 few 20 
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Pel ; &D & : 4 7 0T18*nfl3 3#M2ltf4 8 
OTi^Ki 1 1 5fl) *m>Tt&;fc:t*<0tf'J4 

5 FfluSBfeI^^ + tSiS?nfco & m # r 

/i . 

ft^»(i 2 4 2 *COTn 0-9 2 p c f 
^ L 4 R C/ I FD (1 4 v 0) I* tfc # ) (12 5 
% 0) C3 ^ T ffi S 1 1 2#vKTfc-3/-. d-7- 

6 # s* » ( J¥ <* 3 - 5/8 4 '/^K^it) 112 1 . 
9 7 2 ^^*tlt^)ffl^^4<, ¥^2%«7) 

gjBjg 6 

[1 *^<?)BTD AS/:9 (0.3 1 t^OT 
GD + 0.7 I * ;u <0 M D A ) ] + * ft # <0 ft 
tiC#H.94XODC-l 93. 

# m 



£ Jfi 0! I <0 - 8= K ft , 1.636 9 (5. 
OO**)0>BTDA« 1,283 9 (39.6 
4**)*>>*y-*Rtf6 0 9 0) jfc tf» B T 
DE«>^-*»«t8*lfc. £ <0 £ fl* K 4 
90 9 ( 1.5 3 **) OTCDRtf 7 0 0 9 
(3.57**) OMD AfcjgJDlfc, C n *> 
Ktmi:^»t 8 4 7 9 fl>#«lJB>* </-*#<*« 

»«flfc. *^t 5 5 9 0)DC-193*>* 

fS^n 2 5#<DS&*fiLTBS1L*:. 

*• u >f 5 k a » * 1* # >; <r 5 k «r «s * s s 

?n/: ( >f * ° & : 2. 75 few -ci 0 H ; to 
& 0* : 4 7 STtll^lBJ) . 8*tts«Hi Kffl 

TffiWJ:?<fftafl)tt8!s3W:l8?a*A - 1 00 
9 0) U 4 I KffiffifeS^fcD I 8 9 <0$B®® 
19©^ (7 7 t - ^u-^ [Firebreak] Z B ; 
U. S. #?v*X&$r$a* [Borax & Chemica . 
I]k) ; ft ft B - 1 0 0 |«4IHU'M 
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ftSSfc!) 1 8 a <07A>i t = *|P^»^ (S 
B-632 ; yu^-^V^^hU— X [Soleo I 
ndustriesjtf:) ; »}S^C - I 0 0 9 * 'J * 
$ K ift $8 & S ^ 9 1 8 9 <07*^H*^|| 
®3i (T^d^tA [ Akrocheo] 8 . 0 ; T 9 cr v . 
<r a ii X> [Akron Chemical 3tt , 2t Cf ft ?S # D - 
100 » ^)#M< KfiB4(lliafcn 8 9 <r> 
T I + = *fP&t&;fc (SB-63 2 ; V a - 
>f>y^r'J-Xtt) E £ U . c n & ® 
ft»liTE»*tt:»a#A--»Oo»:-l . 
5 few 10?H;ftlftP:47 5'T63»m;ft 
ia<*B-3nJBiP*-c6 5#P«aW*ilftia{*A*f§) 
--.ftiSttC-^-f^oft: 1.5 few 1 O^H; 
2ra»iP:4 7 5T4 3^ra R ft El D - ^ 4 * 
1.5 few 1 5»(ffl ; Ulllttf : 4 7 5 T 1 ^ 
RJJ9#P.3*r{£ffiU*C2 - i&FB -f * ^ «£ - ira & 0* 
Ifc * J8 ^ T ?K U 4 $ K ft i3 C & ft L tz . * 51 ft 
ft tz It 6 Bt ft ?S £ ftHi . Sfc&Etf-TKfr 



ttl .1 2p c f OSItfL, 3 2 - 3 3<OL 
01 (ASTM D28 6 3 - 7 7 ) ?rILt. 
j&%ftAli0.7 i pc f OfSKHU 4 1- 
42OL0liiLt. Ria*Bli0.7 7 p c 
f *)®K £ W 3 8 - 3 9 «OLOUgt/: 0 
^ia^C 110 .7 3 p c f ^SSitL, 3 7- 
3 I ^SU:. ^ia»DI±0 .6 7 p c 

f & £ # b * 3 9- 4 0<7>LOIfrML/Co 

[1 t^OBTDASfcO (0.3 1 *^OT 
GD+0.7 I * ^ M D A ) 1 +l*ft#<0£ft 
tfti:»U .9 4 5 XODC - l 93 
# Br 

BTDA (98 I 9 ;3.00*/u), / 9 / 
-^(768 9 ;23.73*^)Rtf3&®*(3 
6 9 ) iI^TBTDEtO> ^ / -^jSUtS 
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i ? i: 7 i y : T G D ( 2 9 4 9 ; 0 . 9 2 
>u ) ;Rt/ODA(4 30 9 ; 2 . 1 4 * * ) * 
8s 2ra L . :nf>OiSJinogSl, fiSll 4 5 «^ L 
6 8 'C eo R3 K & 0 <* fx /- * ft^T>^y-^T# 
«?lxfc33 » <0DC-1 93tSJDl/:. 1 
n » <o & , -£tt5 1 0 9 0 >> * y - /u 4; 
*iz&to$ ntz. &£ffi-&&<itf;3i^Rfl8tft£n 

2.7 5** ) *tz 1 5^raaaiDja^4'-C4 75 
Tci.5«»W»Sticii:J:9sHijn K & 

JSISflfliO.9 2 p c fcojeff^^LT^^/:. 

if? 4 .5 -f y + <n st 8 # * ffl ^ 6 

4 0,0 0 0 *T -f **--Cffi*!>-cefR*£ffi 
0.7%OIftffl^, RCX^^3.5% 
OJ£<*t0a£4>**>fc<bLT**TL/c o 4 0 % (HI 
* T I FDO8-3%i0a^^^t, 



[l^A-OBTDA^fcO (0.3 1 t*«T 
GD + 0.7 1 ^^<?)MDA) ] +4ift#cO<&H- 
t*C»U .94XODC-1 9 3. 

n fc. 

1.636 9 (5.00*^) WBTDA, 1, 
282 9 (39.6 ltA.) OM/-A^Stf6 
0 9<r>frfrhBTDE<7)/*s-A,j&fatfj&&c 

£ ti tz * % iz & ta $ n tz * r i > \± t g d (49 

0 9 ; 1.5 3*AOR(fMDA (70 9 9 ; 

3.57*4,) -ct> o tz. ±&<r>mmm<n z ? tz „ 
® m iz + * * b iz m m * i o -c vz ± w tz o mss 

«IKtr4 0 - 4 5 K)i:»aL, 1.000 ad <D 



m m a : 

484 »<0«flg»fcK6.12 9 <0 D C - 
1 9 3Rt;i 6.2 ? 

* * 4 - h 

mm b : 

503 9 OWIB8&4MC6.0 0 9ODC 
-1 9 3 R CM 5.55 9 <r> 7 v *- 7 u - 
*(Antiblaze) 1 0 4 5 «^^Xx^ ( 7 >u 
7 9 >f h & C < ^ V v [Albright & Wi I son) 

®&C : 

485 » <OWKSUi:6.45 9ODC- 
1 9 3 

m £ D : 

483 9 0>Wflg»tt£2.9 6 9 <0 D C - 
1 9 3 

E : 

475 9 4>MB£ttc3.2 6 » o ✓ - /u 
(Zonyl)FSN- 1 0 0 & 31 ( 7 s * V ) 

Jg« F : 
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4 70 9 0)Wtt0Ai:2.9O 9<75T-7 
y * ? (Arlasolve) 2 0 0 # ffi ffi ft M ( I C 
I ) . 

BI£l8t#«*/8^-t*v h . ~f u - r ± T 5 0 "C 

u i 5 oT-cit^ip^-ceiiasf 5. &m*b 
» m F m c & v> r , T3a^ft#<*#*n/r: 

£j*&A : 

1.5 few "CI 5^{ffl^-f^o»: 470T 
£/£<&B : 

1 .5 few "CI 5^ia?Ooa: 480T 

|6ia*SSli0.5 3 p c f Tftot 

&iS<*ffi£U0.7 i pc f T h -? iz 
&mto E : 

S&fc#fc£ti0.7 8 p c f-C^fc 
£0£4fc F : 

313608 9 

[14*OBTDA^/c0 (0.7 2*^^M 
DA+0.3 1 4 * O T G D ) } + J*ft O tt 
fifti:>tU2.0«<ODC - 1 9 3 

* * * « c *f ^ r tt , * Si X li an fi % tK « & 

^nt^sjiDaxiift^ffl 3 - & » <o 33 « 

$ £. 3? H Wk fS ^ (overhead condenser system) 



<o Jo m ^ r l ^ n 

£ C : 

1.5fciTlO»ffl-?^o»: 470V 

<7>mm&-e i p* « 6 # pj 

1 . 5 fe» -ClOfrRfl^'f^ofc: 4 7 0 T 
wira^ipr i b#pj 6 ^ra 

§Lf£® E : 

1.5*i t| 5»«'Oo»: 4 8 0 T 
Jfl £A 0* T 6 7t>H 

F : 

1 . 5 fe» -CI 5t> RS^'f^ofc: 4 8 0 T 
OJoa^"C6 2t>P5 

£j£#>A : 

0-5 3 P c f T h -> tz ; LO 
Ili 3 5 - 3 6 Tj)-)fc 
£ B : 

0.6 1 pc f Tfcofc; LO 

t:BTDA ( 6.5 4 3 fe* ; 2 0-0 0 t^) , 
>*y-*(5-126 fe* ; I 58.4**). 
R © * (258 » ) • SKta^tiffli:, 

frh 1 3 5 T K ± # L . Jg * & # 1 2 
5*CKC£Ti-*W, X K l 0#W8ttt*n, i£9§ 
<Cs &Jafe<0BTDE*>/<*/--*J8&#|#<bn 
1z. >*y-*#!fc*f£ELT > «? T 5 v * T SB 
«J:5RS*iLfc:TGD (1,961 ; 6 . 

1 2^*). RtfMDA (2.825 fe» ; I 4.2 

2 4*) . fcWTW«>*'-**i§#S&ai*U 
T«!ffllt, 227 p«)DC-l93*fifllL 

• cnhO&ftnfA, £ ft 3 . 4 4 3 ft* <0 > 

(i © £ # 5 5'C{:at6i'C»4 5 # P* 3D *& R Cf 
fit # £ n . :o^^TDD^n*Sr?n/:. £ £ J& 
fcliJEKl^P^ffKEtt**.*:. £ £ & ft <0 - 
S&lii£B?£#£*T£&£nfc« » n fc # U -f 

rt-C3&j&<*Hfc:-*4*°ft: 2.75 fe«-c 2 5 



H ; Ha » F : 4 5 0 "F T 6 3 ft H . 

# il -f S K 14 1 9 p s i £0 5! <S 8 S a I . 0 
6pc [OftKHLT^fc, flt * 4 - 2 5 <f > 
*OK»Jl-*flln*n-?-«»jK|*i4 2 3.3 
73* 0*Tii«jfe^ft<, 4 0 % IHJ * T 
IFDwa^^fti^fc. JfiiS*f4 3ttfr'L4X 
CO £ £ *> * S it # , °--7-O^T@co«8S5 

14 , '>*7' -/(OiS^fttttarh?* 

> m , x (4 v? & & * m . ° y > <t®, 

* &M4 . *^K£t±#i5^fcA3i::±f2<o#ac<c 
££KI4ja*>$fS*cfc*a 

i . *r a x h7^/u^>sxii^^)»*fri, 
y * ^ k mr n « s . 

4 . W ® 7" h 7 # ;U # > # X * -r # ^< V / 7 *. 

r/f ( (E © 7 iu * a. ) 

f- ^ T h 0 . y T I v <n K ffi 3- % a55 * $ j- 

(a) 2fl«tia50*^X«(i)»-7i/ 

J»®^ 4 tt 6 * 'J > f U V ^ !) 

(b) - 8 ^ 5? # & X 14 £ Iff £ £ 

r < > 

^^«5is23ClBtt(Ot:') < $ K 58 ft £ „ 

5 - 

( b ) /> «e < t * n a o ^ - r S y -c , 
- o <r> k 7 -5 v I4 l <fta5 0 * * % <0 ( i ) 7 

u v ^ y □-^^vxxfjurfc 9, Hif & r. <v 
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(a) l<tt'L50*^KO(i)»-riy-U 
ft 7? # ft * A. * v & > 25t If ( i ) y > ^ u y ^ y 
3-^c7>v^j:^x/U, Rt; Cb) 'J>tx<th— ft 

^55#^^xi4at^ai^sR~^7 * > t o r # k 

J: 9 fifi^ n^'-H M $ K & # . 

\* z <» BtnwL* * m -r z x v a + uv r y => 

- ^ (0 y x ^ f Ji/ , & (b) '>/;(u-ao 
77 = #&*XI4£$8:£|&-v t 7 S y t(0S^i:J: 

9»a?n4*M s k ra . 

3 . 

(a) '>4r < t h 7 «/w«>tt 

^ x f- ;u , R if 

Cb) 4> < £ tzgo^-y- / * 
-c, — o <o K ->* 7 S v 14 1 L 5 0 * ^ K <o ( j ) 

& — 7s/-ttft3ys^»iU7i<vtt, a£/(i),n 

C 2 ) S&fiS-#*j&n*ftLT*y4 i K & ?& # £ L 
<0 *' 'J 4 * K fll 5K ft St £ L * * L T * * o 

7. A S T M KRffi D 3 5 7 4-3 UJ:9 
Z> t 'ptc < t h l 5,0 00*4*;ko& 
#5S#*W+**-';>f 5 K & jS # , 

TMStft&D 3574-8 

2 5%OC3^-C?5S4 0 *' >- F«TRa6 5 « <0 
E3 * T ft £ l 8 0 * > KfclTOtfiiffiffililfr^r?* 
^ * U A I K ?a . 

9. fSr h7*^^>KXli»7lc«iXlix^ 



r * t (a) |^a50^5(;w(i)^-7i 
/ ij n - a, (?) X * f A. , Rt/ C b ) 'J> tC < t 

^^iyttx;f^l: (a) lfti-a50**H 
) u > ?• u v ^ y ^ — ;u <o *s * t s R ( b 

& -c *> 9 , »»}S^#i*3^a5r/^« 

574-3 I i:J: 9«Stat^tt < i * I 5. 

<0 55/a(^K»)ti:o^tASTMK»ftD 3 5 
74-8 l*rj:0iH5e-r<5i:2 59*<on3*-cffifi 
4 o * v K U T 31 If 6 5%<0(H]*-C??rSl 8 Orf 
y K T ^ -J¥ iiffifitefc^-t**' U -f < K 58 ?a # . 
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